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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
applic ation: 

1 . (Currently Amended) A gas sensor comprising a cylindrical insulator having 
an element insertion hole extending from a proximal end to a distal end thereof, a gas 
sensing element airtightly fixed in said element insertion hole of the insulator, and a 
cylindrical housing having an inside space for placing said insulator, with an air side 
cover attached to a proximal end of said housing so as to confine an aerial atmosphere 
therein and a measured gas side cover attached to a distal end of said housing so as to 
confine a measured gas atmosphere therein, wherein 

a sealing material is provided at said proximal end ono s i d e of said element 
insertion hole for sealing a clearance between an inner surface of said element insertion 
hole and an outer surface of said gas sensing element, and 

a cushion filler is provided at said distal end tho othor sido of said element 
insertion hole for sealing a clearance between an inner surface of said element insertion 
hole and the outer surface of said gas sensing element. 



2. (Previously Amended) The gas sensor in accordance with claim 1, wherein a 
filling percentage of said cushion filler provided between said inner surface of said 
element insertion hole and the outer surface of said gas sensing element is in the range 
from 10% to 80%. 
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3. (Original) The gas sensor in accordance with claim 1 , wherein an injection 
port is provided near an open edge of said element insertion hole at the distal end of 
said insulator for facilitating a filling operation of said sealing material or said cushion 
filler. 



4. (Original) The gas sensor in accordance with claim 1 , wherein said element 
insertion hole comprises a large-diameter portion and a smaller-diameter portion, and 
an inner diameter of said larger-diameter portion is larger than that of said smaller- 
diameter portion. 

5. (Original) The gas sensor in accordance with claim 1 , wherein said sealing 
material and/or said cushion filler is placed so as to fix at least two opposed surfaces of 
the inner surface of said element insertion hole and the outer surface of said gas 
sensing element. 

6. (Currently Amended) A gas sensor comprising a cylindrical insulator having 
an element insertion hole extending from a proximal end to a distal end thereof, a gas 
sensing element airtightly fixed in said element insertion hole of the insulator, and a 
cylindrical housing having an inside space for placing said insulator, with an air side 
cover attached to a proximal end of said housing so as to confine an aerial atmosphere 
therein and a measured gas side cover attached to a distal end of said housing so as to 
confine a measured gas atmosphere therein, wherein 
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a sealing material is provided at said proximal end ono sido of said element 
insertion hole for sealing a clearance between an inner surface of said element insertion 
hole and an outer surface of said gas sensing element, 

a cushion filler is provided at said distal end tho othor s i do of said element 
insertion hole for sealing a clearance between an inner surface of said element insertion 
hole and the outer surface of said gas sensing element, 

said insulator constitutes a main body and a separate body attached via a spacer 
to a distal end of said main body, so that said element insertion hole extends across 
both of said main body and said separate body, and 

said cushion filler is provided only in the element insertion hole of said separate 
body. 

7. (Previously Presented) A gas sensor as claimed in claim 1 , said cushion filler 
being capable of withstanding a loading force from 5N to 1,000N. 

8. (Previously Presented) A gas sensor as claimed in claim 6, said cushion filler 
being capable of withstanding a loading force from 5N to 1,000N. 

9. (New) A gas sensor comprising: 

a cylindrical insulator having an element insertion hole extending through its 
central region; 
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a gas sensing element disposed within the element insertion hole and being 
securely fixed to opposite ends of said cylindrical insulator to prevent said gas sensing 
element from swinging within said cylindrical insulator; and 

a cylindrical housing having an inside space for receiving said cylindrical 
insulator and said gas sensing element, with an air side cover attached to a proximal 
end of said housing so as to confine an aerial atmosphere therein and a measured gas 
side cover attached to a distal end of said housing so as to confine a measured gas 
atmosphere therein. 

10. (New) A gas sensor as claimed in claim 9, further including a sealing 
material provided at one end of said element insertion hole for securely fixing said gas 
sensing element to said cylindrical insulator and for sealing a clearance between an 
inner surface of said element insertion hole and an outer surface of said gas sensing 
element. 

1 1 . (New) A gas sensor as claimed in claim 10, further including a cushion filler 
provided at an end opposite to said one end of said element insertion hole for securely 
fixing said gas sensing element to said cylindrical insulator and for sealing a clearance 
between an inner surface of said element insertion hole and the outer surface of said 
gas sensing element. 
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1 2. (New) A gas sensor as claimed in claim 1 1 , wherein a filling percentage of 
said cushion filler provided between said inner surface of said element insertion hole 
and the outer surface of said gas sensing element is in the range from 10% to 80%. 

1 3. (New) The gas sensor in accordance with claim 1 1 , wherein an injection 
port is provided near an open edge of said element insertion hole at the distal end of 
said insulator for facilitating a filling operation of said sealing material or said cushion 
filler. 



14. (New) The gas sensor in accordance with claim 9, wherein said element 
insertion hole comprises a large-diameter portion and a smaller-diameter portion, and 
an inner diameter of said larger-diameter portion is larger than that of said smaller- 
diameter portion. 



1 5. (New) A gas sensor comprising: 

a cylindrical insulator having an element insertion hole extending through its 
central region; 

a gas sensing element disposed within the element insertion hole and being 
securely fixed to opposite ends of said cylindrical insulator to prevent said gas sensing 
element from swinging within said cylindrical insulator; 

a cylindrical housing having an inside space for receiving said cylindrical 
insulator and said gas sensing element, with an air side cover attached to a proximal 
end of said housing so as to confine an aerial atmosphere therein and a measured gas 
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side cover attached to a distal end of said housing so as to confine a measured gas 
atmosphere therein; and 

wherein said insulator constitutes a main body and a separate body attached via 
a spacer to a distal end of said main body, so that said element insertion hole extends 
across both of said main body and said separate body. 

16. (New) A gas sensor as claimed in claim 15, further including a sealing 
material provided at one end of said element insertion hole for securely fixing said gas 
sensing element to said cylindrical insulator and for sealing a clearance between an 
inner surface of said element insertion hole and an outer surface of said gas sensing 
element. 

17. (New) A gas sensor as claimed in claim 16, further including a cushion filler 
provided at an end opposite to said one end of said element insertion hole for securely 
fixing said gas sensing element to said cylindrical insulator and for sealing a clearance 
between an inner surface of said element insertion hole and the outer surface of said 
gas sensing element. 

18. (New) A method for protecting a gas sensing element of a gas sensor 
assembly by fixedly securing said gas sensing element at opposite ends of a central 
bore hole disposed within a cylindrical insulator, thereby preventing said gas sensing 
element from swinging within said cylindrical insulator, after said gas sensing element 
and cylindrical insulator are assembled within a housing of the gas sensor assembly. 
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19. (New) An improvement for a gas sensor having an elongated gas sensing 
element mounted within and extending through an elongated aperture of an insulating 
member, said elongated aperture having a first larger cross-section portion axially 
spaced from a second relatively smaller cross-section portion and wherein said gas 
sensing element is fixedly sealed in a gas-tight manner within said larger cross-section 
portion using a sealing material, said improvement comprising: 

a cushion material, softer than said sealing material, disposed within said 
smaller cross-section portion of the aperture and between the insulating member and 
the gas sensing element. 

20. (New) A method for protecting a gas sensor having an elongated gas 
sensing element mounted within and extending through an elongated aperture of an 
insulating member, said elongated aperture having a first larger cross-section portion 
axially spaced from a second relatively smaller cross-section portion and wherein said 
gas sensing element is fixedly sealed in a gas-tight manner within said larger cross- 
section portion using a sealing material, said method comprising: 

providing a cushion material, softer than said sealing material, within said 
smaller cross-section portion of the aperture and between the insulating member and 
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AMENDMENTS TO THE DRAWINGS 

The attached sheets of drawings includes changes to Figs.8 and 12 as required 
by the Examiner in the Office Action. These sheets, which includes Figs.8 and 12, 
replace the original sheets including Fig.8 and 12. 

Attachment: Replacement Sheet(s) 
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